Introduction: Iatrogenic arterial damage during total hip replacement is a rare but potentially lifeor limb-threatening complication. To the best of our knowledge, this is the first reported case of an avulsion injury to a posterior branch of the profunda femoral artery during primary hip arthroplasty.
Introduction
According to the National Joint Registry 2006 Annual Report, over 60,000 primary and revision hip arthroplasties were performed in England and Wales. Complications occurred in around 5% of reported cases of hip arthroplasty. Iatrogenic arterial damage during total hip replacement (THR) is a rare but potentially life-or limbthreatening complication. To the best of our knowledge, this is the first reported case of an avulsion injury to a posterior branch of the profunda femoral artery during primary hip arthroplasty.
Case presentation
A 55-year-old Caucasian man was admitted for a leftsided metal-on-metal primary hip arthroplasty for osteoarthritis. There was nothing significant in his medical history and he was a non-smoker with a body mass index (BMI) of 38. The patient experienced no significant intra-operative complications but required four units of blood immediately after his operation, which was attributed to intra-operative bleeding.
On the first postoperative day, the patient's hemoglobin level was 65 gm/l. He was subsequently transfused with three units of blood. His low hemoglobin levels were again attributed to intra-operative bleeding. On the second postoperative day, the patient complained of intermittent pain in his left thigh that was associated with numbness and tingling in his toes. His thigh was swollen, but the incision site was dry and there was no pulsatile mass. He remained hemodynamically stable and had distal pulses. His hemoglobin was still only 70 gm/l despite him being transfused with seven units of blood. His clotting profile was also normal. It was thought that the patient had a hematoma which could be was responsible for the pain, the altered sensation, the swelling, and the drop in hemoglobin. The patient was transfused with two more units of blood and four units of fresh frozen plasma. On the third postoperative day, since the patient's hemoglobin remained low despite repeated transfusions, an emergency angiogram was performed.
The angiogram revealed an injury that was distal to the left common femoral artery ( Figure 1 ). The profunda femoral artery was noted to be normal. The vessel was not suitable for embolisation due to its close proximity to the common femoral artery bifurcation. The patient therefore underwent an open exploration of his left groin. An avulsion injury to a posterior perforating branch of the profunda femoral artery was identified and ligated. A left psoas hematoma and a hematoma in the deep tissue of the upper thigh were also drained. The patient recovered well after the second operation and was discharged 12 days after his initial surgery.
Discussion
The risk of vascular damage after hip arthroplasties is rare and has occurred in only about 0.2% to 0.3% of examined cases [1] . The mechanisms of damage include lacerations, entry of bone cement through a defective acetabulum, development of pseudoaneurysms, and arteriovenous fistulas [2] . There are some reports that lacerations of the common femoral artery and its branches commonly occur after hip fractures are repaired. The arterial damage occurs as a result of a tear from an avulsed bone fragment [3] [4] [5] [6] , or when surgical instruments such as retractors or protruding screws damage the artery [6, 7] .
Vascular damage secondary to contact with cement may occur when the cement leaks through a defective acetabulum, as in cases where over-reaming occurs [1] . Early complications include thrombotic occlusion as a result of the exothermic reaction produced when cement hardens [7] .
Later complications occur if the vessel becomes adherent to the bone or the prosthesis itself. Later dislocation or revision of prostheses results in lacerations or avulsions of the blood vessel.
Aneurysms are localised dilatations of the blood vessels. True aneurysms are bounded by all the layers of the blood vessel, whereas false or pseudoaneurysms are extravascular hematomas. Atherosclerosis is the most frequent cause of aneurysm as it causes the thinning of the arterial wall. This process also makes iatrogenic damage more likely as the diseased vessel can no longer withstand normal stresses [2] . Retraction is necessary to prepare both the acetabulum and the femoral head before implant insertion. Hohmann retractors have been implicated in several cases of intra-operative vascular injury [2, [6] [7] [8] . Both bluntand sharp-ended retractors have caused lacerations and pseudoaneurysms.
Injuries to the external iliac, common femoral, profunda femoral, medial femoral circumflex and lateral femoral circumflex arteries during hip operations have been reported [2] . Profunda femoral artery damage is very rare as the artery is not close to the operation site, but considerable anatomical variation can occur. The profunda femoral artery originates from the common femoral artery at 0 cm to 8 cm below the midpoint of the inguinal ligament in the medial thigh [9] . The most common origin is posterolaterally, but the artery may originate posteriorly or posteromedially. The medial and lateral circumflex arteries arise from the profunda femoris along with three to six perforating branches at variable locations [9] . Wilson et al. described one case of profunda femoral artery damage in over 4,000 elective procedures [10] .
In the case of our patient, the avulsed vessel is unlikely to have been damaged directly due to its location in the medial thigh. It is possible that the vessel was avulsed when the hip was manipulated during operation, since the hip was flexed and forced into internal rotation and adduction to dislocate it prior to preparing the acetabulum and the femur. The patient was particularly large and muscular and the force required to dislocate his hip may have put excessive traction on the vessel. The patient's large size also contributed to the delay in the postoperative diagnosis of hematoma. Although the presence of atherosclerosis would make this type of injury more likely, the patient had no pre-existing vascular disease and the arteries looked entirely normal without any atherosclerotic changes on the angiogram (Figure 1 ).
Conclusion
Iatrogenic arterial damage during THR is a rare but potentially life-or limb-threatening complication. Avulsion injuries and injuries to the profunda femoral artery or its An angiogram showing an injury distal to the left common femoral artery close to its bifurcation, and adjacent to the profunda femoral artery Figure 1 An angiogram showing an injury distal to the left common femoral artery close to its bifurcation, and adjacent to the profunda femoral artery.
